, and insulin-dependent diabetes mellitus (Mahmoud et al. 1975) have been described to affect schistosomiasis in laboratory animals. Insulin-dependent diabetes mellitus (IDDM) is a metabolic disease, which is caused by the absence or the impaired functionallity of insulin and is mainly characterized by high blood glucose concentrations. IDDM can be induced in laboratory animals by injection of chemicals, like streptozotocin (STZ) (Rerup & Tarding 1969) , which destroy the β-cells in the pancreas.
Various changes in the host metabolism, like malnutrition (Ferreira & Coutinho 1999) , vitamin deficiency (Turchetti-Maia et al. 1983) , and insulin-dependent diabetes mellitus (Mahmoud et al. 1975) have been described to affect schistosomiasis in laboratory animals. Insulin-dependent diabetes mellitus (IDDM) is a metabolic disease, which is caused by the absence or the impaired functionallity of insulin and is mainly characterized by high blood glucose concentrations. IDDM can be induced in laboratory animals by injection of chemicals, like streptozotocin (STZ) (Rerup & Tarding 1969) , which destroy the β-cells in the pancreas.
Diabetes mellitus is associated with some defects in the cell-mediated immunity (Mandel & Mahmoud 1978) and individuals who suffer from this disease seem to be more susceptible to bacterial and fungal infections (Hart et al. 1969 , Robertson & Polk 1974 . In several experiments performed by Mahmoud et al. (1975 Mahmoud et al. ( , 1976 and by Mahmoud (1979) , chemically induced and ge-netic diabetic mice were infected with Schistosoma mansoni. The results from these experiments showed that there was no difference between control and diabetic littermates in egg output, length and number of worms or in cercariae penetration through the skin. However, the size of the granuloma around the eggs, in both the liver and the lungs, was described to be smaller in diabetic mice. No difference was observed in granuloma formation around foreign bodies (divinyl benzene copolymer beads). These works show that IDDM affects the cell-mediated immune response around S. mansoni eggs in mice. On the other hand eosinophils favour the passage of schistosomal eggs to the intestinal lumen (Lenzi et al. 1987 ) and mice deprived of their T-cells have fewer eggs in their faeces (Doenhoff et al. 1978) . Given that faecal egg excretion depends on the host immune response the present work was initiated to analise whether streptozotocin-induced diabetes mellitus could affect the faecal egg excretion.
Swiss Webster mice (5 days old) were infected transcutaneously by exposing them to 50 cercariae (BH strain) of S. mansoni. From 40 days after the infection on, faeces was collected twice a week from each mouse individually. The faeces were processed according to the Kato-Katz method (Katz et al. 1972 ) and two slides per animal were counted. Forty-seven days after infection, IDDM was induced in 20 mice with an average weight of 33.9 ± 1.3 g by injecting STZ (180 mg per kg bodyweight, ip.) dissolved in citrate buffer (pH 4.5). Control mice were injected with citrate buffer only. Blood samples were taken from the tail three days after inducing IDDM and glucose concentrations were measured using Glucometer Elite test strips (Bayer). Among the 20 animals injected with STZ, three died and four had blood glucose concentrations below 120 mg/dl and were therefore excluded from the experiment. All animals were sacrificed 63 or 64 days after infection and worms were recovered from the portal and mesenteric veins by perfusion (Smithers & Terry 1965 ). An oogram was made from the first centimetre of the distal part of the small intestine (Machado e Silva et al. 1991) and eggs were qualified according to criteria described by Prata (1957) . Sixty eggs per oogram were randomly chosen and qualified. In total 12 oograms (6 of each group) were examined. The colon and the rest of the small intestine were dissolved in 4% KOH (Cheever 1968 ) and the total number of eggs was determined. Student t-tests were used to compare the two groups (significant p<0.05).
The results (Table I) show that diabetic mice have a significant lower amount of eggs per gram faeces 57 and 61 days after infection. The significant lower counts appear ten days after STZ injection. This is in complete accordance with the normal time of ten days it takes between oviposition and faecal egg excretion. Similar amount of worms were recovered from the mesenteric and portal veins of control and diabetic mice. Also no difference was seen in the amount of male-or female worms. The egg counts in the intestine after dissolving the tissue with 4% KOH showed no significant difference between the two groups, which demonstrates that the female egg production was not affected by STZ injection.
However the percentage of mature and immature eggs is rather different between both groups, as well as the percentage of live and dead eggs (Table II) . In control mice 30% of eggs is mature, while in diabetic mice this is only 7%. The immature eggs in the diabetic mice are mostly dead and of the hemitransparent type. Among the 69.2% of dead immature eggs 52.4% is hemitransparent. Furthermore among the 17.1% live immature eggs only 2.8% belongs to the second till fourth stage of development.
According to Prata (1957) HT: hemitransparent egg; Other: either black, granular or non-definable egg means that egg maturation in the diabetic mice almost does not pass the first stage of development. The lower amount of the eggs per gram faeces is thus rather a result of an impaired maturation than of an impaired immune response.
Results from an oogram study in immunosuppressed mice performed by Hermeto et al. (1994) , showed a higher total amount of eggs and a higher amount of dead eggs in the intestine. No alterations in the percentage of the different immature viable eggs were found, and the amount of mature eggs was even higher in the immunosuppressed mice. These data suggest that the egg passage through the intestine tissue was hampered but that the maturation did not seem to be affected after suppression of the immune response. On the other hand a study in malnourished mice performed by Akpom (1978) demonstrated that fewer eggs reached full maturity and more dead immature eggs were found when malnutrition was increased. These results are similar to the presented data. Apparently the host environmental changes caused by malnutrition or by STZ-induced IDDM have either an effect on the worm's ability to produce viable eggs, or on the development of the egg in the intestine tissue. In the six days of maturation while migrating through the host tissue the egg grows from 109 x 51 µm (first stage) to 148 x 69 µm (mature) (Prata 1957) . Stjernholm and Warren (1974) showed that in the period after ovipostion eggs take up a wide range of exogenous metabolites in vitro. Metabolic changes caused by diabetes or malnutrition could thus affect the maturation in the host tissue. Microvascular intestinal changes associated to the diabetic state for instances might play a role. Nevertheless it seems more likely that production of viable eggs by the female worm is affected. Most eggs are already dead in the first stage of their development. A possible role for insulin in this sense seems doubtful since Clemens and Basch (1989) concluded that glucose uptake by the worm is insulin independent, because no insulin receptor was detected and high concentrations of insulin failed to affect glucose consumptions of worms in vitro. Non-enzymatic glycosylation of proteins due to hyperglycaemia cannot be discarded to influence the reproductive capacity of the female worm or the ability of the egg to mature.
Inducing diabetes mellitus with streptozotocin in mice infected with S. mansoni resulted in a lower number of eggs per gram faeces and a lower amount of mature and viable eggs in the intestine tissue. The total amount of eggs in the intestine and the amount of worms recovered was not affected. The lower faecal egg excretion in diabetic mice is thus caused by impaired egg maturation.
